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SPECIFICATION 

PURPOSE: ' . 

To\provide a foamed interior material having sharp uneven paitems ideniical to priming 
patterns formed thereto by mechanical embossing and e.xGellem in design etTeci. 

CONSTRl/mON: 

An interior material and its production method wherein printing paiicms (2) arc formed on the' 
surface of a vinyl chloride type resin layer polymerized by a sodium aikyibenzene sulfonate 
type emulsifier containing a foaming agent and a plasticircr by using paint containing a foam 
suppressing agent compatible with the plasticiren and the vinyl chloride t>-pc resin layer is 
heated and foamed (3) to form uneven patterns (a) and (b) identical to the priming panems and 
stripe panems (4) formed on the protruding paitcm pans rb) by an embossing roll. In this case, 
the foam suppressing agent is benzotriazolc. 

{Efficacy of the invention) ' - 

By this method, the interior material having sharp patterns identical to the printing patterns 
formed to the concave areas thereof by chemical embossing ^nd having a sharp embossed 
design formed to the foamed layer of the convex areas thereof by the embossing roll and novel 
printing patterns with embossed design is obuined • 

[Scope of Claims] ' 

(Claim I] 

An interior material wherein printing patterns are foraied oh the surface of a vinyl chloride . 
lyjje resin layer polymerized by a sodium aikyibenzene sulfonate t>-pc emulsifier and ' 
containing a foaming agent and a plaslicizer by using pami containing a foam suppressing 
agent compatible with the plasticizcr; and the vinyl chloride type rcsiii layer is heated and 
. fpamed to form uneven patterns iderliical to the said priming paitems. ai^d stripe panems are 
formed on the protruding pauem pans by an embossing roll, 

(Claim 2) • ' . ' ■ 

An interior material .as defmed in claim I, characterized in that the foam suppressing agent is " 
bcraotriazole. * . ' , : . 

(Claim 3) , 

A production method for an interior material wherein printing paitems are formed on the 
surface of a vinyl chloride type resin layer polymerized by a sodium aikyibenzene^ sulfonate 
type emulsifier and containing a foaming agent and a plastictzer by using paint containing a 
foam suppressing agent compatible with the plasticizer; ond.thc vinyl chloride type resin layer 
is heated and foamed to fortn urtcven patterns identical to the said printing panerru. and stripe • 
patterns arc formed on the protruding paitcm parts by )n embossing r^U. 

(Description of the Invention) 
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(0001) • . 

The present invention relarcs to the production meihodTor an inicnor materia! used for wall 
co>'crings and ceilings, artd more specifically, a foamed inierior material hav,ng uneven 
paiiems produced by a chemical emtos? method.* . 

fb002) , ' " " ' /. 

(Prior Art' Technology) ' . . . 

Com-entionally, the following two methods art known as nwthods to produce a foamed 
interior material having uneven panems. 

The first method is that the desired panems arc palmed on the surface of an im-foamcd vinyl 
chloride type resin layer containing a foaming agent by using paint containing a foam 
suppressing agent. Tlien. the vinyl chloride i>-pe resin layer is foamed to form uneven panems 
on the non-paimed areas while the painted areas arc suppressed from foaming to produce 
identical uneven pauems to the original printing patterns. 

The second method is that the desired patterns arc palmed on the surface of an un-foamcd 
vinyl chloride type nesin layer containing a foaming agent by using paifii containing a foam 
accelerating agent. Then, the painted areas of the vinyl chloride type resin layer is foamed 
larger to produce uneven patterns than the non-paimed areas to produce the identical uneven 
patterns to the original priming panems.. 

These methods are so called conventional chemical embossing methods producing identical 
uneven patterns to the original priming panems by shrinking or expanding the priming areas 
compared to the non-paimed areas. 

[0003] ^ . • ■ - 

Moreover, alternatively, a so called h^echanical em'bdssing method in which an un- foamed 
synthetic resin layer containing a fpaming agent is superimposed on a base, then the said 
synthetic resin layer is heated and foamed to produce uneven patterns on the surface with a 
embossing roll is known. ' ... 

(0004) , • ' . ; 

The advantage of a foamed interior naierial by a chemical embossing rnethod is that the 
obtained uneven panems are idcnticat to the priming patterns, howevrr the design of priming 
panems available with this method arc simple. More specifically, producing sharp and fine 
uneven panems. and right angle patterns are impossible with this method. On the other hand, 
an interior material produced by a mechanical embossing method is capable of producing fine, 
sharp uneven patterns on the sheet surface with a specific type of an embossing roll. However, 
producing identical uneven patterns ^o ilie priming panems has been mechanically quite 
difficult due to the sheet shrinkage. 



(0005) 




To solve the forgoing problems, there has been a proposal ihat combined boih the chemical 
embossing method and the mechanical embossing ineihod in Japanese Patent Publication No. 
Sho 61-20422, wherein the desired panems arc painted on the surface of an lin-foamed vinyl 
chloride type resin layer containing a foaming agent by using paint containing a foam 
suppressing agent, then, the vinyl chloride t\-pe resin layer is heated and foamed followed by 
producing embossing design on the surface' n idi an embossing roll. By this method, one can 
lake advantages of both the chemical embossing method and the mechanical embossing 
mfethod to some degree. However, the sharpness of thi embossing design in the mechanically 
embossed areas is decreased as it is foamed after mechanical embossing. Moreover, the 
sharpness of the painting panems in the areas painted with paint containing a forming 
suppressing agent is also decreased due to mechanical embossing. 

[00061 ^ - * . ' • . ' . - - . 

(t*roblerns Overcome by the Invention] 

To solve the foregoing problems, to ma.ximize the synchronization of printing patterns and ■ 
uneven patterns and the sharpness of the printing panems of the chemical embossing method, 
moreover to produce the excellent uneven priming patterns with design effect, the preserii 
inventors carried out an extensive investigation. After printing with paini containing a foam 
suppressing «gent oii the surface of an un- foamed vinyl chloride type resin layer containing a 
foaming agent, the vinyl chloride type resin layer is heated and foamed to form identical 
uneven patterns with the printing |>aitems. Then, uneven stripe patterns were produced on the 
surface of the foamed layer with an embossing roll. Howe\*er. this method brought abouf the. 
problem that the lack of sharpness of die printing patterns on the recessed areas became 
evident since the foamed layer of the surrounding concave areas created by the printing 
panems are uvisied and overlap each other with the force of an embossing roll. 
(0007) . ' • . . 

Moreover, it is possible to overiay tronsparem films or sheets havyig different melting • 
temperatures on the surt'ace of a vinyl chloride type resin layer to clearly irnprint and fdmi the 
printed uneven stripe panems with an embossing roll in the mechanical embossing step. 
Hfrnce the thickness of the layer increases as transpateni films or sheets are overlaid, and it is 
not favorable to use as a wajll covering material or ceiling material as the material weights do 
not satisfy the fTame-resistancc standard. 

[0008] \ • ■ - ■ 

The objective of the present invention is to sol\*e the foregoing problems and ta provide a 
^ foamed interior material having identical uneven patterns with the printing patterns, and 
forming sharp, uneven stripe. patterns thereto by mechanical embossing and excellent design 
cfTcct. ' ' - \ 

(0009J \- ' . 

(Problem Resolution Means) ' , . 

After e.xtensive research to solve the foregoing problems, the inventors of the present 
invention found that a tangent line of the concave areas that suppresses foaming (a) and the 
surrounding foamed areas (b) at the curve inflexion point (p) of the vertical section, an acute 
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angle (l) between the surtace of a base (I) and the parallel line (hereinatier referred to as 
nrniblc angle), and the types of a vinyl chloride type resin used (refer to FIG. U.are the 
significant factors for the successful production of a tbamcd interior material. More . 
specifically, when a tumble angle (l) is greater than 40 degree and the surface of the foamed 
vinyl chloride type resin layer is imprinied^y an embossing roll, the force in the rolling 
direction covera the printing pauetns of a concave area (a Mo a foamed \2ytt (b) and ' 
transforms (c) (refer to FIG.3). Moreover, the inventors found that this transformation also^ 
depends on the type of vinyl chloride resin used. . * 

[0010] • 

Generally, it is suitable to have a tumble angel of ihe said concave area having close to a righr 
aiigle in order to produce sharp, uneven patterns (a), (b) on the chemical emhiossing method. 
Hence, the layer combined the irimeilitic acid type foam suppressing agent and a \ 'my\ \ 
chloride resin polymerized by a sodium alkyi sulfonate t>-pe emulsifier is used. However, wiih 
* this combination which can produce favorable imevcn paiiems ta), (b) when only ihe chemical 
.embossing method is used, the printing panems in the concave area (a) is covered with the 
surrounding foamed layer (b) at the step of imprinUng with an embossing roll thereafter. 

(0011) • • 

Hence, wheh the method to decrease ihe Uimble angle (i) at the concave. drca to 40 degrees or 
smaller was sought, the inventors of the present invention found but that the tumble angle of 
the concave area greatly depended on the compatibility between a foam suppressing agent and 
the plasiicizer used. More specifically, the foam suppressing agent easily transfers to the 
paiasticizcr in the vinyl chloride type resin when the foSm Suppressing agent and the 
plasticizer are compatible, and the foam suppressing agent does not transfer to the plasticizcr 
when they are not compatible. Therefore, the inventors of the present invention attempted to 
adjust the angle by transferring the foam' suppressing ag^ni after ihc ernbrocation. 

[0012) , V • ' . 

The foam suppressing agent in paint transfers slowly from the cemral pan of.the printing 
pattern areas with a concentration gradient when the foam suppressing agent which has 
compatibility with & plasticizer is used. Therefore*, when it is foamed, it foanis in the priming 
areas US a center with a gradual slope to minimize the tumble angle at the concave areas of 40 
degrees or less. 

\ ■ . . • . 

(0013] • . ' . 

\ Moreover, even the nimble angle of the concave area is 40 degrees or less, when a \*inyl . 
•,chloride type resin layer polymerized by a sodium aJkyi sulfate i>pe emulsifier such as sbdium 
lauryt sulfate conventionally used in the chemical embossing method, the printing panems on 
the corKa\'e areas tend to be covered by the surrounding foamed areas at the time of 
imprinting the convex patterning areas with an embossing roll followed by foaming. After • 
further investigatiort the use of a vinyl chloride type resin polymerized by a sodium- alkyI, 
benzene sulfonate type emulsifier turned out to be suitable for this purpose as the concave 
areax arc not covered by the surrounding foamed areas at ihe time of imprinting with an 
embossing roll/ 



(0014) • . 

Therefore, the measure ihat the present invention took is to form the printing panem on the • 
surface of the vinyl chloride pol>Tneri2cd by a sodium alkyi benzene sulfonate t>pe emulsi ficr 
containing a foaming sgem and a plasticizcr by using* paint containing a- foam suppressing 
agent compatible with the plasiicizer. Then, the vinyl chloride type resin layer is heated and 
foamed to foam uneven patterns •\vhich are identical to the primmg panems and embossing 
design formed on the convex panem areas by an embossing roH. in order lo provide an intenor 
material. In this case, the foam suppressing agent is berizptriazole. As a production method, a 
vinyl chloride type resin paste containing the \inyl chloride tvpc resin polymerized by the 
sodium alky! benzene sulfonate type emulsifier. a foaming agent, and a plasttcizer is painted 
on a base. The said paste was heated to gelatinize, and the priming patterns were formed 
thereon by using paint containing a foam suppressing agent compatible \\*ith ihe said 
plasticizer, then the said built-up body is heated and formed to expand the uneven patterns . 
which are identical to tlie printing pattern. Lastly, the embossing design is> formed on the ' 
conve-x panem areas of the said built-up body by using an embossing roll. . 

(0015] 
(Effeci) ^^ 

By this method, the interior materia! having recessed patterns identical to the printing panems 
^nd having sharp embossed design with novel printing panems is obtained. 

[0016J ' , " • 

[Embodiment] * * 

.\n embodiment of the mterior material in the present invention is descrilied hereafter, with 
reference to the drawings. The interior material fomVcd by the method wherein a vinvl 
chloride tvpe resin paste containing the vinyl chloride type resin polymerized by the sodium 
alkyl benzene sulfonate type emulsifier* a foaming agent, and a piasticizer is painted on a base 
( I ). The paste was heated to gelatinize and the priming patterns (2) termed on the surface by 
using paint containing a foam suppressing agent compatible with the piasticizer. then the built- 
up body is heated and foamed (3) to expand the uneven panems (a), (b) which are* identical to 
the priming pattern (2). Lastly, the embossing design(4) is tbmied on the convex partem area 
(b) of the said built-up body by using'an embossing roll.* • - , . 

[0017] . • . 

The term "foam suppressing agent" compatible with, a plasticizer.in the present invention 
refers to the agent dissolved to a piasticizer added in a vinyl chloride resin layer or a foam 
suppressing agent which is mixable when i^ is in ah aqueous state. 

For instance, the agent which dissolves or is mixable with a piasticizer in the following test is ' 
considered lo be compatible and suitable for the present purpose. 

(Method to lest a chemical solubility to a piasticizer) 

' Mix lOOg of a piasticizer (acjueous) and Ig of a foam suppressing agent (solid) in a beaker to • 
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'sec if the agent dissolves in a plastic izcr after 24h of5timiicx)vcr a magnet stirrer. Morco\ er. 
in case that a foam suppressing agenris in an aqueous state, mix jOOg or' a plasticizer ^hquid) 
and I g of a foam suppressing agem (aqueous) in a beaker to see if they are mixable. Using the 
above methods one can determine whether a foarn suppressing agent dissolved in a plasticizer 
is compatible with the piasiicizer The foam suppressing agents that are capable of dissolving 
or being mixed v\nih a plasticizer transfer to the plasticizer arc used appropriately, for the 
purpose as it is compatible vviih the plasticizer 

[0018] ' . 

The kind of a plasticizer added to a vinyj chloride t\-pe resin iii the present invcmioti is a 
generally iiscd plasticizer. For instance, besides di-2-eihylhexyi phthalate (DOP)'. phthalaie 
ester type plasiicizers including didctyl phthalate (DnOP) and dibutyl phthalate (DBP),* 
phosphate ester type plasiicizers including tricrcsyl phosphate* (TCP). di-Z-eihylhexyl adipatc. 
scbacic acid c^ter plasticizer. polyester type plasticizcrs are used. Moreover. a& a secondary, 
plasticizer. epoxy fvpe plasticizers such as an epoxy so)'fccan oil or chloWdc paraffin may also 
be used. The recommended amount of these plasticizers is within 20-80 paru by weight of the 
plasticizer to 100 parts,by weight of a vinyl chloride t>-pe resin in order to jet the sufTicicni 
strength of the vinyl chloride type resin, the transferability of the plasticizer and the bleed. 
These plasticizcrs may be us^d in combination. 

[0019) \ . . ; 

* - ' ■ ' . ■ 

The term 'Toam suppressing agent" in the present invention refers to the substance that 
sijbsiantially suppresses the breakdou^i of a foaming af ent at the melting temperature of the 
foaming agent in a vinyl chloride type resin, and the iN-pe of the foam suppressing agent 
depends on the kind of the foaming agent used. 

{ooioj 

M a foaming.agent added in the vinyl chloride t>*pe resin, a conventional foaming agent used 
in the foamed interior material made of a vinyl chloride i>i>e resin, can be used. For instance, 
these foaming agents include azodicarbonamide (ADC A), dinitroso pentameihylane tctramine 
(DPT), azobisisobutyroniirile (AIBN), and 4.4'.Oxybisbenzenesulfonic acid dihydrszide - 
(OBSH). Moreover, besides these foaming agents, a kicker to decrease the break down 
temperature of the foaming agents may be added to the vinyl chloridMype resin before 
foaming. For instances, when ADCA is used as a foaming agent, zinc oxide, zinc sbap, 
cadmium soap, lead soap can be used as a kicker to decrease the break down temperature of 
.ADCA. ' ' ■ - 

[00211 ' '* ' * • 



The foam suppressing agent is effective only when it isiised vviih a proper forniing agent. 
Some of the foam suppressing agents arc effective in decreasing the breakdown temperature of 
the foaming agent itself and Others arc effective in inhibitiftg the effeci by a kickdr. Thus, the 
selection of the agent has to be properly made. The foaming.agent inhibiting the efTccl of a 
kicker prevents it from breaking down until it reaches the break down temperature of thje 
ori^nal foaming agents by inhibiting- the effect of the kicker and creates a foaming arras and 
non- foaming areas due to differences in the break down temperatures. 

X /. • ' ..... 




is 40 degrees or less, the printing patterns of the concave areas come to lack strarpness, since 
ihe foaming layer around of the chemical embossing concave areas displaces in a rolling 
direction and covers the concave areas due to the force camed by applying a embossing roll. 

(0027] ^ • - , . ' 

Thus, after further investigation to find a vinyl chloride resin thai is more resistant to the 
' foaming layer covering ihc concave areas, die best rc^suUs w:ere obtained' trom a nnyl chloride 
resin polymerized by a sodium alkylbcnzcne sulfonate type emulsifier. The eiTecrdocs not 
depend on the amount of polymerizaiion, and any kind of the vinyt chloride resin polymerized 
by a sodium allcylbenzene sulfonate type emiilsifjer usually used is favorable. In general, the 
best results are obtained from a vinyl chloride type resin polymerized by a sodium * \ 
alkylbenzene sulfonate type emulsifier with a polymerization degree of 50-300, Morcoverv an 
emulsifier having 8- 1 6 carbons in the alkyi group is favorable fora sodiurri alkylbenzene 
sulfonate type emulsifier, such as a sodium dodccylbenzeik sulfate. 

(0028) , • 

The base (1) used in the present invention is not limited to a specific kind. For ttistance. a 
textile fabric or non-te.xtile made from fabric frame-resistant paper containing heat-resistant 
substances such as metal hydrate including aluminum hydro.'tid^ and magnesiun) hydro.xide, 

non-inflammable paper, naturul fiber, synthetic fiber, glass fiber can be used. ' 

'/ " • » ■ - ■ 

Furthermore, the recommended thickness of the base is ihirmer than 0.5nrun'due to reasons of 
fire safety in case these hea\'y bases are used for the wall covering and ceiling. Furthermore, 
considering the thickness of the vinyl chloride type resin layer overiay thereon; the use of a 
base \vith a thickness oft).05-0.2mm is favorable. 

(0029) . . ' . * ■ 

The build-up of the vmyl chloride type resin on the base (1 ) is done first by direcfly painting 
ilj^e vinyl chloride type resin paste on the base ( I ). then heating to gelatinize at 100- 1 70'C, 
^ \vhich is lower than the foaming temperature lo build-up the vinyl chloride t\yc resin thereon. 
Aliemativcly. this is achieved by painting the vinyl chloride type paste on a mold Such a paper,- 
mold, then gelatinizing it lo form a virfyl chloride t>^ resin sheeu * Lastly, the sheet is 
removed from the mold and overlaid on the base by usirfc an adhesive, heat or heat lamination 
method. 

(0030) ' ' ' * . . " 

When the built-up body of the base and the vinyl chloride type resin are used as wall coverings 
and for the ceiling, there is a weight limitation in accordance with fire safe performance. For 
instance, when the second degree of fire safe performance is required for a vinyl ^^'illpaper. the 
weight should be lighter than 400g/m'. Accordingly, a weight of a vinyl chloride type resin 
also has- to be adjusted. When the weight of a frame resistant base is 70g/m*, then the weight ^ 
of a vinyl chloride type resin should be less than 330g./m*. VVhetj the relative density of the 
vinyl chloride type resin is 1-2, the thickness of the vinyl chloride type resin layer becomes 
below 0. 1 7-0.3 3mm. The thickness and weight of the vinyl chloriSc type resin layer is • ^ . 
determined in terms of fire safe performance. However, the vinyl chloride type resin layer is 
usually made with a thickness of approximately 0.1 -0.5mm. Furthemiore. there is no 
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limitation in the width and length of the built-up body, however it Is formed in a long length- 
with a width of 800-1 500mm and cut to an appropriate Itn^h according lo the place of use. 

(0031] ^ . . , 

\yhtn the foaming scale of the vinyl chloride tv-pc resin layer is too low, the steps between the 
' concave areas and the convex areas become too sitoU for chemical embossing. On the other 
hand, when the foaming scale is too high, the vinyl chloride type resin foaming laVer (3) 
collapses, and loses strength and elasticity/ Thus foaming the resin with a foaming scale of 1.5 
-6 is favorable. With the present invention. aJter vinyl cTiIoride type resin layer is foamed 
while ihc printing pattern areas (2) formed by a paint containing the foam. suppressing agent 
are uivfoamed, the resultant products are heated \nth a heater such as a infrared heater to * 
soften or melt the surface, then the arbitrary embossed designs (4) are formed by an embossinc 
roll on the convex patterns (b) of the vinyl chloride type foaming layer (3). 

(0032) 

The embossing roll is the metallic roll forming embossing design and having 200- 1 00m in 
diameter and l-2m in width. By passing the built-up bod>' of the foamed vinyl chloride type = 
resin layer (3) and the base (!) between ihc metallic embossing foil and a rubber roil, the 
embossing design (4) is printed on the surface of the vinyl chloride type resin layer. 
.Vlcchanical embossing is performed either by placing a'cenain air separation benvecn the - 
embossing roll and the robber roll to print or by pressing the embossing roll and the rubber roll 
without having an air separation benvcen them. Moreover, a known processing agent may be 
painted lo foam a coat on the surface of the vinyl chloride type resin layer to niake it pollution- 
resistant tviih a thickness of approximately l-30^m before or after embossing the embossing 
design (4) mechanically by using an embossing roll. 

(00331 ^ - " . ■ . - 

Moreover, the type of stabilizer is not limited to a certain kinds, however the best results are 
obtained from the foaming stabilizer generally used for a vinyl chloride type resin. The zinc 
containing stabilizer such as calcium-zinc series, barium-zinc series, potassium-zinc series, 
zinc-sodium-potassium-barium copiplex stabilizer, and zinc -calcium-tin complex stabilizer 
give the favorable resutu depend on the combination vnih a foaming agent. Funhermore.jhe 
chemical compound may be added to adjust the breakdown temperature of a foarriing agent, 
the size and the slrengih of the cell in a vinyl chloride. type resin foaming body. However, the 
kind of compound is not limited to those compounds described. . ' 

(0034) 

Next, the embodiment of the present invention and the comparative example arc further 
described. Using the lest described in (0017), the solubility and transferability to DOP was 
measured after the foam suppressive agent was mixed with DOP. The uansfcrability to DOP 
%>'as measured as follows. First, paint containing a foam suppressive agent with 10 paru by 
weight was prcpaied and used to print on the surface of vinyl chloride resin layer. After being ' 
dried for 24 hours, the presence of the foam suppressive agent on the surrounding printmg - 
areas was measured by using gas chromatography or liquid chromatography. It was judged to 
be "good" when the foam suppressive agent was detected. However, it should be noted that 
some of the agents can be used as a foam suppressive agents if the agent dissolves or is 

\ • . ■ " ■• • '• • 
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mifable with other plasiitiizcrs. even if it does not dissolv e or is mixable with DOR 

{00351 

. ' * ' .... 

Solubility and transfwabiliiy test of 00? and vinous foarrt supprcssirtg agcnu 



Foam suppressing agent 


Solubility 


: TransferabHitv 


Adipate 


Poor 


: Poor - . 1 


Phlhalaie 


Poor 


. . i Poor 


Majeic anhydride 


Good . • 


Good .... 


C 1 5^4 rcirahydrophialic anhydride 


Good 


: Good 


Trimellitic acid anhydride 


Poor 


- Poor 


Tetrachloro phathalate anhydride 


Poor 


• Poor 


Benzotriazol 


Good 


: Good 


2-bcnzoihia2olcthiol 


Good 


Good 


TercphthaloyI chloride 


Poor 


. Poor 


Acetyl acetone (aqueous) j Good (mixable) 


GootJ 



[0036] • . • ' • 

Next, the vinyl chloride resin pastAvas prepared in accordance with the composition I 
(embodiment) and composition il (comparative example) listed below. The pans were coasted 
using a paste coater for frame-resistant trcaimcnL the paste was spread with a thickness of 
0. 1 6mjn on the base made of frame-resistant paper with a thickness of 0. 1 2mjn before heati ng 
in^^ furnace oven at I60*C for 50 seconds to diy and gelatinize. . ' 

[0037) ■ ' 

(Tabic 1) ' .... 



j Composition 


i'. ' 


■ I II ^ . 


; PVCN 


1 100 


J _ 


1 PVC*2 


i 


100 . . 


1 DOP 






I Secondary plasticizer 


i 5 


li ' ■ . 


I Si3bilizer(Ca-Zn series) 






r Azod icarbonamide 


M 


1 J . 


i Kicker(ZnO) | 1 1 • 


! Filling (CaCO>) 


\5Q ■ 


! ."0 


1 Cell adjuster M . . * 1 


t Colorant 


i 15 • • 


■•15. . 



Remarks: \* t . . 

*1: a vinyl chloride type resin polymerized by a sodium dodecyibenzenesulfonate as an emulsiner 
•2: a vinyl chloride type resin |^oI>'merized by a sodium laur>'l5ulfonate as .an emulsifief. 

•(0038) . ' . * , 



Desired printings were phoiop^%'ured using paint containing the following foam suppressing 
agent with 10 parts by weight on the surface of the vinyl chloride resin layer-formed ixom the 
above mentioned composition i and 11. After 24 hours, the vinyf chloride resin layer was 
healed in a furnace over at 210 "C for 60 seconds. Then.' the vinyl chloride resin layer was 
foamed to express the chemical emboss uneven pattenfs. • 

a. Bcn2omaxoIc . * • 

b. Trimellilic acid anhydride 

c. Mai eic anhydride 

d. cist^4 tehahydrophtalic anhydride , * • 

(0039) * . ' . . 

Next, a mechanical Emboss design was formed by inipriming the emboss.design on the surface, 
of the foamed convex patterns of the vinyl chloride resin Jayer using the metallic emboss roll 
engraved with reflected patterns liter heating with a far infrared heater. The results for each 
built-up body arc described below. 

(0040) 



[Table 2] 



I PVC layer i Composition I 


Composition I i Con^posiiion I | Composition I 


j Foam suppressive agent | a 


b ! c 1 d ■ - ■ 


j Tumble angle of the concave 
; areas 


30** . 50* I 25" 


20' • 


i Covered chemical embossing 
'• concave areas *\ 


Qovcred 


none - covered 


Covered 


•pVc layer ^ 


Composition 

n 


Composition ' ; Composition 
li 11 


Composition 
II 


: Foam suppressive agent . 1 a • J b • c 


D. 


\ Tunible angle ot the concave 
i areas - 


35» 


55' ^ 35' 


25* 


j Covered chemical embossing 
! concave areas*! 


None 


none .1 none 
i 


None 



(Remark): 



The coveririg lest of chemical concave areas was judged by die printing: patterTi of the 
chemical embossing concave areas is covered (covcred)or not cdvered and maintaim'ng sharp 
printing paners' (none) after imprinting with an embossing roll 

(0041) ' - 

From the above results, the tumble angles of the recessed areas with 40degrces or Ies5 are 
fonrnd with a gradual slope by using the foam suppressing ^gent compatible to a pl&sticizer. - 
Moreover, compared to the vinyl chloride resin layer polymerized by • sodium alkyl sulfonate ■ 
type emulsifier, the vinyl chloride resin layer polymerized by a sodium alkylbcnzene sulfonate * 



lype cmulsifier does noi covered by a surrounding toaTned area (b) to transform (c) by the 
printing patterns (2) of the chemical embossing concave area (a) as described In FIG.3, and 
forms, an interior material hiving quite sharp paiten\$ (2Von the concave area (a) and having 
sharp embossing design as descnbed in FIG.2. ; . . 

[0042] ^ - • . ^ ; . , 

[Efficacy (^f the Invention] . ' - 

■'The interior material of the present invention has the following. characteristics: - 

a foam suppressing agent transfers into a plisncizer by using the substance as a foam 
suppressing agent that is compatible with the plasiicizer to create gradual tumble angles the 
recessing ar^as; * ' 

the printing patterns of the concave areas do not get lost or the bprder arear be ween the 
concave area or the foaming area do not lose the sharpness as the foamed layer of the convex 
printing ateas do not covtr the chemical emboss concave area at the lime of imprinting with an 
embossing roll by the use of the vinyl chloride resin layer polyinerizcd by a sodium 
alkylbcnzcne sulfonate type cmulsifier; 
the printing patterns of the concave area clearly remain: and 

the resultant interior material having sharp panems fonned on the concave areas by the 
chemical embossing thereof and having a sharp embossed dfcsign formed to the foanied layer 
of the convc^l areas thereof by the mechanical embossing and novel printing patterns with 
embossed design is obtained • ' ' ' ' 

(0043) • * - ■ - ' 

Moreover, in case that benzbtriazole is used as a foam suppressing agent, the ..iinied chemical 
emboss recessed area remains almost un-foamcd and properly transferred to a plasticiser as 
benzotriarole it is better in its foam suppressing effect compared lo other foam suppressing 
a^nts. Thus, the tumble angles at the chemical emboss conca>-e areas becomes smaller^ 
which further results in an interior material having a much sharper printing patters of the 
^oncavc areas. ^ » ' . - 

[Brief Description of the Drawing] * ,* 

{FlG.l J schematic view of a tumble angle at the recessed, area * . 

[FIG.2 J eniaiged sectional view of the embodiment 

[FIG.3] enlarged sectipnal view of the comparative example 

[ Description of Numbers and Leners] ' ^ ' • 

I: Base - . 

2: Printing pattern ' 

3: Vinyl chloride resin foamed layer * 
a: Foamed concave area 
b: Foamed convex area 
c: Embossing design 

(Fiai) • ' • — , 

(Fia2} 

[Fia3] . * • 
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PVCJS 
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b 


c 


d 
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£^ 










a 


b 


c 


d 




3 5ft 


55ft 


3 5ft 


2 5ft 




X 


X 


X 


X 



«: « *a II A liE * ic ft V > fi ffl ;4 « tt « :^ -r 5 1, o t ;S 

to 0 4 3} s/i. «}aaj(Hw<!:ur'<>>/h'jr./- 



85 a tDqi««« 2 tC«BcO««» b fi^^J^ c LT* $ 



[004 2) 



[01] 



(R2J 





-363- 



(8) 



ttlW¥8-2 4 >I 0 6 0 



[03} 



1 



(51) Int. CI.* 

B3 2B 27/00 

27m 

33/00 

// B 2 9 K 27:06 
105:04 
B2 9L 31:58 



1 0 1 



FI 

B3 2B 27/00 
27/30 
33/00 



I 0 1 



-364- 



